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METHOD FOR PRODUCING ACTIVATED LIME FOR REMOVAL 
OF ACID GASES FROM A COMBUSTION GAS 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of producing an activated calcium oxide 

for use in the removal of acid gases, such as sulfur trioxide vapor, sulfur dioxide, 

hydrogen chloride and hydrogen fluoride from combustion gases, such as those produced 

in industrial plants. 

Hydrated lime (calcium hydroxide) has been used for capture of sulfuric acid or 
sulfur trioxide vapor. For sulfur trioxide control, hydrated lime has been injected into 
flue gas in a coal-fired power plant ahead of a particulate collector, usually an 
electrostatic precipitator (ESP). Flue gas temperature at this location is 300-350°F. 
Capture of SO3 is marginally effective with normal hydrated limes. The specific surface 
area of normal hydrated lime ranges from 10-23 square meters per gram, and the specific 
surface area is unchanged upon injection at this temperature range. Specially prepared 
hydrated limes with higher than normal specific surface areas ranging from 25-38 square 
meters per gram are more effective at capturing sulfur trioxide via injection ahead of an 
ESP. Specially prepared hydrated limes include thus prepared with additives (glycols, 
amines, and alcohols) and those prepared with excess water. The disadvantages of these 
specially prepared hydrated limes include cost of additives and cost from drying excess 
water from the product. Also, additives may contaminate other hydrated lime products 
produced in the same hydration plant and make these other products unsuitable. 
Although a number of patents on specially prepared hydrated limes claim substantially 
improved specific surface areas, none of these products are produced commercially in the 
United States due to the noted disadvantages. 



Although it is already well-known that thermal decomposition of calcium 
hydroxide (to calcium oxide and water vapor) increases its reactivity with sulfiir dioxide, 
it is not well-known that thermal decomposition may also increase reactivity with sulfur 
trioxide. Also, although it is well-known that calcium hydroxide decomposes near 
1076°F, it is not well-known that decomposition can begin at as low as 750°F. Test data 
shows that partial decomposition at 750°F yields a large increase in the number of active 
sites available for acid gas absorption. Moreover, test data shows that decomposition at 
the well-known temperature of 1076°F yields fewer active sites than decomposition at 
750°F. 

One aspect of the invention is that calcium hydroxide is prepared from hydrated 
lime and is activated for acid gas capture at a much lower temperature than the well- 
known decomposition temperature of 1076°F for calcium hydroxide (reference, CRC 
Handbook of Chemistry and Physics, 53 ed., p. B-77). 

o 

SUMMARY OF THE INVENTION 

An activated lime for use in the removal of acid gases from a combustion gas 
stream is prepared by thermally decomposing calcium hydroxide to produce calcium 
oxide by contacting the calcium hydroxide with a heated gaseous stream having a 
temperature of between 750-950°F, such that calcium oxide is produced that has a 
specific surface area of between about 36-42 square meters per gram, and collecting the 
resultant calcium oxide so produced for use later in contact with a combustion gas stream 
to remove acid gases therefrom. 



DETAILED DESCRIPTION OF THE INVENTION 

An activated lime is produced according to the present method for use in 
removing acid gases from a combustion gas stream. Examples of acid gases in a 
combustion gas stream include sulfur trioxide, sulftir dioxide, hydrogen chloride, 
hydrogen fluoride, and the like. 

In the present method, the calcium hydroxide (hydrated lime) is contacted with a 
hot gas stream at a temperature of between 750-950°F, which gas stream may comprise a 
combustion gas stream or air. 

The calcium hydroxide may be activated at any source thereof, for example, from 
hydration of lime at a lime production facility, and collected and then shipped for use at a 
site for removal of acid gases from a combustion gas stream. 

Fig. 1 illustrates an embodiment where a combustion gas stream from combuster 

1 is at a temperature below about 750°F. The combustion gas stream flows through line 

2 to a contactor 3. At least a portion of the combustion gas stream is diverted through 
line 4 to a heater 5 where the combustion gas stream is heated to a temperature between 
750-950°F and then passed through line 6. Calcium hydroxide from a source 7 is 
charged through line 8 to the line 6 for contact with the heated combustion gas stream. 
The calcium hydroxide is thermally decomposed to provide an activated lime having a 
specific surface area of between about 36-42 square meters per gram and is collected in 
collector 9. The activated lime is charged from collector 9 through line 10 to the 
contactor 3 where it reacts with and removes acid gases from the combustion gas stream 
fed through line 2. The contactor 3 may be a separate unit into which the line 2 feeds or 
may be a portion of the contactor line 2. After contact, the clean gas stream is passed 



passed through line 1 1 to a separator 12, such as an electrostatic precipitator, and solids 
are removed therefrom through line 13, while the combustion gas stream, with acid gases 
removed therefrom, is discharged through line 14. 

In the embodiment illustrated in Fig. 2, hot air is used to heat and decompose the 
calcium hydroxide. As illustrated, a combustion gas stream from combustor 15, at a 
temperature below about 750°F flows through line 16 to a contactor 17. Hot air, at a 
temperature of between 750-950°F, from a source 18, is passed through line 19. Calcium 
hydroxide from a source 20 is charged through line 21 to the line 19 for contact with the 
heated air stream. The calcium hydroxide is thermally decomposed to provide an 
activated lime having a specific surface area of between 36-42 square meters per gram 
and is collected in collector 22. The activated lime is charged from collector 22 through 
line 23 to the contactor 17 where it reacts with acid gases from the combustion gas stream 
fed through line 16. After contact, the clean gas stream is passed through line 24 to a 
separator 25, such as an electrostatic precipitator, and solids are removed therefrom 
through line 26, while the combustion gas stream, with acid gases removed therefrom, is 
discharged through line 27. 

Fig. 3 shows the number of active absorption sites (as specific surface area, 
square meters per gram) vs. temperature for thermal decomposition in air of three 
different hydrated limes. The data clearly shows that the specific surface area increases 
sharply at about 750°F and declines rapidly at temperatures above about 950°F. 
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What is Claimed is: 

1. A method of forming an activated lime for the removal of acid gases from a 
combustion gas stream comprising; 

thermally decomposing calcium hydroxide to produce calcium oxide by 
contacting the calcium hydroxide with a gaseous stream having a temperature of between 
75O-950°F whereby calcium oxide is produced having a specific surface area of between 
about 36 - 42 square meters per gram; and 

collecting the calcium oxide so produced for use in contact with a combustion gas 
stream to remove acid gases therefrom. 

2. The method of forming an activated lime for removal of acid gases from a 
combustion gas stream as defined in Claim 1 wherein said temperature is between about 
750-850°F. 

3. The method of forming an activated lime for removal of acid gases from a 
combustion gas stream as defined in Claim 1 wherein said gaseous stream is a 
combustion gas stream. 

4. The method of forming an activated lime for removal of acid gases from a 
combustion gas stream as defined in Claim 1 wherein said gaseous stream is air. 
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